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• Macrophages are a critical component of 
our immune system and their activities 
can influence disease outcomes.
• Propionate is a common short chain fatty 
acids produced mainly by the microbes in 
the human intestines.
• Listeria monocytogenes is a foodborne 
pathogen that can grow in the cytoplasm 
of macrophages.
Background
Main Research Questions
• Nitrite accumulation was quantified using 
the Griess reagent as an indicator for the 
production of nitric oxide by 
macrophages.
• Phagocytic activity of macrophages was 
determined by a commercially available 
kit measuring the uptake of dead, 
fluorescently labeled E.coli cells
• Intracellular L. monocytogenes was 
determined by a standard gentamicin 
protection assay with variable propionate 
treatment durations.
Research Methods
Conclusions
• How does propionate affect the 
antimicrobial activity of macrophages?
• How does propionate affect the 
pathogenesis of Listeria monocytogenes?
Propionate treatment resulted in reduced nitric oxide production by 
activated macrophages
Results
Propionate treatment at 0.1 mM but not 1 mM resulted in elevated 
phagocytic activity
Figure 1. Nitrite concentration in the culture supernatant of macrophages treated with propionate for 16-18 
hours.  
Figure 2. The uptake of fluorescently labeled E. coli particles was measured in RAW 264.7 macrophages 
treated with varying concentrations of propionate for 20-24 hours. 
Propionate treatment of macrophages before infections resulted in 
reduced levels of intracellular L. monocytogenes
Propionate treatment of L. monocytogenes did not affect 
intracellular bacterial levels in subsequent infections
Propionate treatment during infections resulted in reduced 
intracellular L. monocytogenes in aerobic conditions
Figure 3. Macrophages were pre-treated with propionate for 18 hours prior to infections by aerobically or 
anaerobically grown L. monocytogenes. Intracellular L. monocytogenes was quantified at 2 hours post infection.
Results
Figure 4. L. monocytogenes was pre-treated with propionate for 18 prior to infections. Intracellular L. 
monocytogenes was quantified at 2 hours post infection.
Figure 5. A gentamicin protection assay was utilized to quantify intracellular colony forming units (CFU)  2 
hours post infection. Prior to infection, macrophages were treated with or without 0.1 mM propionate for 3 
hours and aerobic or anerobic L. monocytogenes were treated with 25 mM propionate for 3 hours.
• Propionate treatment resulted in reduced nitric oxide 
production in activated macrophages.
• The effects of propionate on L. monocytogenes infections 
depend on oxygen levels during bacterial growth.
-1.00
1.00
3.00
5.00
7.00
9.00
Aerobic Anaerobic
In
tr
ac
el
lu
la
r C
FU
(%
 In
pu
t) Macrophages withoutpropionate
Macrophages with
propionate
*
*
-1.00
1.00
3.00
5.00
7.00
9.00
Aerobic Anaerobic
In
tr
ac
el
lu
la
r C
FU
(%
 In
pu
t) Listeria without
propionate
Listeria with
propionate
0
0.2
0.4
0.6
0.8
1
1.2
1.4
1.6
Naive Macrophages Activated
Macrophages
N
itr
ite
 C
on
ce
nt
ra
tio
n 
(m
M
) 
0 mM Propionate
0.1 mM Propionate
1 mM Propionate
***
***
**
0.00
1.00
2.00
3.00
4.00
5.00
Aerobic Anaerobic
In
tr
ac
el
lu
la
r C
FU
(%
 In
pu
t)
Macrophages without
propionate
Macrophages with
propionate
Macrophages and Listeria
with propionate
***
*
0
4,000
8,000
12,000
16,000
20,000
24,000
0.0 0.1 1.0
Co
rr
ec
te
d 
Fl
uo
re
sc
en
ce
[propionate] mM
** *
0.00
1.00
2.00
3.00
4.00
5.00
Aerobic Anaerobic
In
tr
ac
el
lu
la
r C
FU
(%
 In
pu
t)
Listeria without 
propionate
Listeria with propionate
Listeria and 
macrophages with 
propionate
***
Yvonne Sun
Email: ysun02@udayton.edu
